Introduction
============

Pediatric oncology, as one of the life threatening and most serious health problems, disrupts cognitive and social functioning of children with cancer and cause their families to suffer from its consequences \[[@b1-IJCP-05-183]\]. Chemotherapy-only -treatment has increasingly become the standard of treatment for children with ALL. On the other hand, researchers found that neurocognitive problems in pediatric ALL are very common after chemotherapy \[[@b2-IJCP-05-183]\]. Chemotherapy causes central nervous system injury by oxidative stress as a potential mechanism and this leads to neurocognitive damages such as attention, memory and speed of information processing problems \[[@b3-IJCP-05-183]\]. Studies indicate that children with cancer, especially those with ALL, suffer from psychosocial deficits. Social functions impairment appears in frequency of friendship and also maturation of relationship of these children \[[@b4-IJCP-05-183]\].

Incredibly, most of the relevant studies suggested that children with cancer in the whole and children with ALL in particular function better emotionally compared to their healthy peers \[[@b5-IJCP-05-183]\]. Some theories try to explain these findings, including post-traumatic growth or psychological resilience or biased reporting based on denial \[[@b5-IJCP-05-183]\].

In this paper, it is assumed that the Emotion Regulation Mechanisms (ERM) play a key role in adaptive functioning of children with cancer. Emotion regulation mechanisms refer to all internal, external and exchange processes which operate through monitoring, evaluation and modification of emotional reactions to painful experiences \[[@b6-IJCP-05-183]\].

Emotion regulation, in early childhood, runs as a developmental process \[[@b7-IJCP-05-183]\]. Children are released from negative emotion by modifying the amount of emotion or through cognitive and psychological processes - which are related to emotion (such as memory, attention and social interactions) - or via generating positive emotions \[[@b8-IJCP-05-183]\].

Gross \[[@b9-IJCP-05-183]\] suggests antecedent-focused versus response-focused emotion regulation. Antecedent- focused is a cognitive strategy which occurs before upcoming stress. However, response-focused happens after the occurrence of stress (Emotion regulation efforts that target pre-pulse processes are antecedent-focused, whereas emotion regulation efforts that target post-pulse processes are response-focused). Attention bias is dependent on response-focused regulation.

Theories with different approaches attempt to reveal the mystery of emotion regulation in children. For example, some researches put emphasis on the distinction between voluntary and involuntary strategies to regulate emotions \[[@b10-IJCP-05-183]\]. Some researchers have indicated that attention shifting is an emotion regulation technique \[[@b11-IJCP-05-183]\]. These studies deal with distraction as a voluntary strategy. However, we focus on distraction as an involuntary technique for special children. Other studies focus on behavioral interventions to increase children\'s ability to cope with negative emotions \[[@b12-IJCP-05-183]\]. Perhaps, children do not need to function based on our hypothesis (they regulate emotions innately). Cognitive theories concentrate on cognitive planning, thinking, restructuring, long-term maintaining of positive emotion, and applying cognitive coping strategies such as distraction \[[@b13-IJCP-05-183]\]. The findings of Cumberland-Li, et al. \[[@b14-IJCP-05-183]\] suggest that children regulate their emotions by external and internal mechanisms. Cumberland-Li \[[@b14-IJCP-05-183]\] identify a critical role for maternal intervention. Furthermore, he believes that children have a special ability to control their emotions and restrain their anger (avoidance of aggression). In this study, distraction from unpleasant stimuli has been shown as a regulating mechanism, alleviating negative feelings of children with cancer compared to their peers.

Materials and Methods
=====================

**Participants**

Seventy eight (girls=33; boys=45) children with ALL participated in this study. Potential participants were identified from the list of Outpatient Chemotherapy Room and were selected randomly. Eligibility criteria for inclusion in the original study were (1) age between 3 and 12 years; (2) diagnose of ALL ;(3) and having undergone chemotherapy. From the initial list of potential participants, three children did not take part in the research. Eighty nine healthy children (girls=52; boys=37) who were almost identical to the experimental group were selected from four schools.

**Variables**

Recognizing the pictures were criteria for the evaluation of emotion regulation in children with cancer. Therefore, we selected 25 pictures from the collections available on popular children websites. These websites had more than 250 visitors during a month. Pictures relating to children's playing were applied as positive, pictures relating to hospital and injection were applied as negative and pictures of such objects as shoes and tables were applied as neutral images. Before the test, 5 non-participating children were asked to judge the pictures as positive or negative and to express their agreement or disagreement (0 indicates disagreement and 1 indicates agreement). Finally, Kendall\'s coefficient of concordance was calculated (W=0.86; P\<0.001). The pictures were exhibited by a 24-inch laptop. A separate room was dedicated to this purpose (to control distraction factors like noisy environment).

**Procedure**

At the first stage of the experiment, children were displayed 3 categories of pictures randomly and were asked to remember the pictures. There were 6 photographs in each category. At the second stage, a number of the previous pictures along with some new pictures, after a short delay, were exhibited to the participants (9 images were shown at this stage). Then, they were asked to recognize the pictures of the first stage (whether these pictures had been displayed before or not?). Mothers were asked to refrain from interfering with the test process (such as answering instead of their children).

**Coding**

Encoding was not based on the true or false responses. Rather, we scored the answers based on recalling the positive or negative pictures. In other words, we were seeking the answer to the question of whether children with cancer paid more attention to negative images or to positive ones. Therefore, the number of positive, negative or neutral responses was a criterion for scoring.

Results
=======

General characteristics of the participants are presented in [table1](#t1-IJCP-05-183){ref-type="table"}. In the cancer group, most of the subjects were boys, and 67.11% of the participants did not go to school (in most of the cases this was due to their illness and the necessity to continue treatment). In average, they had been challenged with their illness (duration of disease; M=3.4years) and 41.3% of the cancer patients were living in Tehran.

The prediction of the difference between children with cancer and the control group in remembering positive and negative visual stimuli, as criteria for assessing emotion regulation, was supported. [Table 2](#t2-IJCP-05-183){ref-type="table"} revealed that children with cancer had significantly worse mean in recalling the negative items (186.59, P\<0.001) and they remembered more positive items even better than the healthy group (277.87, P\<0.001).

A MANOVA with two between subject factors, child gender and recalling the pictures, one covariant (education status) and 4 dependent variables (age, duration of disease, duration of hospital stay and residency) was performed to study girls and boys with cancer with respect to their age, duration of disease, duration of hospital stay, residency and financial situation, and how they remembered the pictures. There was a significant interaction of gender× recalling the pictures× age F=7.76 P\<0.001 η2=0.10. Univariate tests revealed the younger boys recalled less negative pictures (boys; M=-2.6 SD=0.04). Duration of disease showed a significant interaction to recalling the less negative and more positive images (F=3.26 P\<0.001 η2=0.11). The boys displayed a little more impairment in negative recalling (girls; M=-2.4 SD=0.4, boys; M=-2.3 SD=0.7). Hospital stay in the both girls and boys showed an increase in recalling the negative pictures; F=2.83 P\<0.001 η2=.012 (girls; M=-2.1 SD=.009, boys; M=-2.2 SD=.06). Financial situation demonstrated a connection to recalling the pictures [table 3](#t3-IJCP-05-183){ref-type="table"}. Both girls and boys who were living in other cities and were far from their home remembered less positive and more negative pictures; F=6.89 P\<0.001 η2=0.046 (girls; M=-2.6 SD=0.9, boys; M=-2.5 SD=0.6)[table 4](#t4-IJCP-05-183){ref-type="table"}.

Conclusion
==========

Findings demonstrated that children with cancer recalled more positive pictures than negative ones compared to their healthy peers. The results suggested that children with cancer regulate their negative emotions by restricting attention. These finding is in accordance with the results of previous studies about adjustment to childhood cancer \[[@b16-IJCP-05-183], [@b17-IJCP-05-183], and 18\]. Recently, in an interesting experience, it has been discovered that those men who received the double-dose of metyrapone, a drug that inhibits cortisol secretion, demonstrated impaired recall of the negative parts of the story \[[@b19-IJCP-05-183]\]. Furthermore, Chemotherapy as part of standard treatment for ALL in children can cause adrenal suppression even after tapering the dose over 9 days \[[@b20-IJCP-05-183]\]. Low level of cortisol level in children with ALL impairs negative memory. Apparently, reduced cortisol level led to more adjustment in children with ALL. Most studies have failed to show higher levels of post traumatic stress disorder (PTSD) in children with cancer compared to healthy children \[[@b21-IJCP-05-183], [@b22-IJCP-05-183]\]. The present study confirms these results. Symptoms of PTSD include prolonged and repeated trauma in the mind. Limitation of attention to aversive stimuli leads to preventing the repetition in the mind.

Based on numerous studied, survivors of childhood cancer, in the head ALL, displayed low depression \[[@b23-IJCP-05-183], [@b24-IJCP-05-183]\]. These findings can be explained by results of the present study. Positive versus negative focused attention is the important key to understanding why children with cancer, despite facing difficulties, obtain low depression score. Depressed patients almost demonstrate a bias in attention. They pay attention to just negative stimuli and interpret life events fit to their filtered attention \[[@b25-IJCP-05-183]\]. Our results show that children with ALL reveal a positive bias in their attention. The function of positive-focused attention is in sharp contrast to negative-focused attention and the brain cannot simultaneously handle both processes. Therefore, positive filter overcome. A number of mechanisms are involved in attention switching. For example, Imaging studies using fMRI and Pet techniques reveal prefrontal activation patterns that are related to amygdale activity in adults. In other words, prefrontal activation affects Amygdala, which produces emotion, by mediating cognitive processes. Persons reappraise threatening experience by prefrontal lob. Prefrontal cortex reduces or increases sending signals to the Amygdala, and based on these signal patterns, Amygdala changes hormones secretion \[[@b26-IJCP-05-183], [@b27-IJCP-05-183]\]. However, children regulate their emotions in different ways. Children cannot interpret unpleasant events to prevent the surge of emotions, because the prefrontal lobe is immature \[[@b28-IJCP-05-183]\] but, they automatically have limitations in focusing on the negative stimuli. Perhaps, Amygdala activity is controlled by other mechanisms. Amygdala activity control by other mechanism. For example, when neurons of Amygdala are activated more than usual, the level of their activity comes back to the base line.

In addition to studies in the field of pediatric oncology, Seligman \[[@b29-IJCP-05-183]\] found that children showed resistance for learning hopelessness and depression. He believes that children are invulnerable to negative cognitive bias; and this is vital to the survival of generations. Furthermore, family as a supportive factor plays an important role in good adjustment demonstrated by children with cancer \[[@b30-IJCP-05-183], [@b31-IJCP-05-183]\]. Family encourages the child to fight the illness; particularly, parents try to distract children's attention from unpleasant events. This behavioral model is gradually established in children and they become skillful in applying it.

Phips \[[@b31-IJCP-05-183]\] showed a higher incidence of a repressive adaptive style in children with cancer which is then maintained over time. We believe that both mechanisms (repressive adaptive style and attention shifting) are similar to each other but not in all aspects. In the repressive adaptive style, children perceive negative stimuli and then suppress them; however, in the attention shifting, they have limited perception.
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###### 

General characteristics of the study sample

                              Children with cancer (%)   Healthy children (%)
  --------------------------- -------------------------- ----------------------
  Age                         Mean:8.7                   Mean: 9.3
                                                         
  Sex:                                                   
  Girls                       38.9                       62.6
  Boys                        61.10                      37.4
                                                         
  Grade:                                                 
  Preschool                   67.11                      32.6
  Primary                     32.89                      67.4
                                                         
  Duration of disease         Mean: 3.4 years            \-
                                                         
  Duration of hospital stay   Mean: 2 weeks              \-
                                                         
  Residency:                                             
  Tehran                      41.3                       100
  Other cities                58.70                      

###### 

Comparison of recalling the pictures between groups

  Recalling items   Group      X       SD      F statistic   P-value
  ----------------- ---------- ------- ------- ------------- ---------
  Positive          cases      73.15   23.59   277.87        0
                    controls   46.32   22.03                 
                                                             
  Neutral           cases      54.76   17.11   31.51         0.640
                    controls   60.84   14.10                 
                                                             
  Negative          cases      39.53   34.35   186.59        0
                    controls   61.81   39.89                 
                                                             
  Total             cases      81.81   11.6    98.78         0.023
                    controls   81.63   12.3                  

###### 

MANOVA general F-test and Factors of recalling the negative pictures

  Factor                      F statistic   P-value   Eta squared
  --------------------------- ------------- --------- -------------
  Age                         7.76          0.000     0.10
                                                      
  Sex                         2.18          0\. 74    0.041
                                                      
  Duration of disease         3.26          0         0.11
                                                      
  Duration of hospital stay   2.83          0         0.012
                                                      
  Residency:                                          
  Tehran                      0.04          0.35      0.017
  Other cities                0.28          0.22      0.015
                                                      
  Financial situation         6.89          0         0.046

###### 

Recalling the pictures and gender in children with ALL

  Dependent variables         Children with ALL                                       
  --------------------------- ------------------- -------- -------- -------- -------- --------
  Age                         2.6                 1.5      1.8      1.3      1.1      -2.6
                              (.054)              (0.73)   (0.12)   (0.3)    (0.62)   (0.04)
  Duration of disease         1.7                 1.4      -2.4     2.1      0.7      -2.3
                              (0.67)              (0.39)   (0.45)   (0.43)   (0.49)   (0.7)
  Duration of hospital stay   1.8                 0.9      -2.1     2.3      0.5      -2.2
                              (0.27)              (0.81)   (0.09)   (0.25)   (0.24)   (0.6)
  Financial situation         1.6                 0.6      -2.6     2.4      08       -2.5
                              (0.65)              (0.36)   (0.9)    (0.75)   (0.67)   (0.6)

Note: Data are M (SD), controlling for education status.
